Here we have chosen to compute a function related to the power spectrum: the autocorrelogram.
The autocorrelation function is the Fourier transform of the power density spectrum and it can often be more easily and more accurately estimated than the power spectrum. From this statistic-the autocorrelogram-the average center frequency of the alpha rhythm of the EEG can be estimated (Fig. I ). Such methods have been usefully employed in describing rather subtle differences in EEGs such as the close correspondence in alpha frequency in monozygotic twins (15) in contrast with dizygotic twins (4). Autocorrelation analysis is described in some detail in such publications as Processing Neuroelectric Data (22) and in Computer Techniques in EEG Analysis (3).
METHODS AND PROCEDURES
A healthy college-age male student was recruited to make daily 24-hr urine collections and spend several hours each morning in the EEG laboratory. He was a known "good" subject for EEG studies, i.e., had prominent alpha rhythm, was able to relax and remain quiet during recording sessions, and was carefully instructed in total 24-hr urine collections, beginning at 8: oo AM just before the recording session. The EEG recording sessions began 12 days before the first 24-hr collection period and continued 4 days after the 22-day experiment. Hence, we can be reasonably confident that the recording procedures represented a familiar experience for the subject.
Estimation of total urinary I 7-hydroxycorticosteroids (17-OHCS) was by the Reddy method (21) by constructing a template for the subject's head from a rubber bathing cap. A recording session consisted of four 4-min runs spaced 4 min apart. A 3-min sample was selected for processing from each 4-min sample and was analyzed using an analogue correlator (2).
The autocorrelograms resembled damped cosinusoids and were used to estimate the center frequency of the alpha activity (28). An average of the four frequencies thus obtained was used to characterize the alpha rhythm for that day.
RESULTS
A fairly thorough statistical examination of the data has been made. Although confidence levels are based on the assumption that the data are derived from a normal population, it has been demonstrated that the normal bivariate surface can be mutilated and distorted to a remarkable degree without affecting the frequency distribution of the sample correlation coefficient (18).
Plotting the data on normal probability paper, however, gave good fits, i.e., straight line for the EEG on I 7-OHCS data. The 17-KS data are skewed.
There was considerable day-to-day variation in steroid output. The 17-K& e.g., ranged from 5.0 to 16.5 mg; the mean was 8.9 with a standard deviation of 3.4 (.OI confidence interval is .14-I 7.66). Although this mean value is below what is gcncrally considered normal (I 7-U between IO and 20 mg), it is not a significant difference. The I 7-OHCS show an even greater variation from less than I to IO. I mg; the mean I 7-OHCS excretion was 4.4, the standard deviation 2.6. The mean for the I 7-OHCS would be considered within the normal range.
The creatininc output from day to day was much steadier. The mean was 7gg rng; the standard deviation 123. The lack of variation in creatinine output strongly suggests accurate 24-hr collections and further that the variations in steroid output represent true endogenous variations in adrenal activity.
The day-to-day changes are shown in Fig. 2 . Both I 7-OHCS and I 7-KS rose sharply during the middle of the study (August 7-g). That the I 7-OHCS and the 17-KS are not highly correlated can be seen by examining Table  I . The probability of getting a correlation coefficient greater than .47 from uncorrelated data is less than .03 for Ig points. The creatinine did not rise at the time steroid output was at its peak.
The mean center frequency of the alpha activity in the EEG is remarkably steady. The mean frequency for the 22-day period is 9.51 cycles/set and has a standard deviation of only 0.2 I cycles/set.
Day-to-day changes in alpha frequency are shown in Fig. 3 along with I 7-OHCS.
The EEG is correlated (-0.62 at a significance level better than 0.01) with the I 7-OHCS collected I day later. There is also a significant correlation with the I 7-KS collected 3 days after the EEG recording (-0.63 at a significance level better than 0.01). There is a suggestion of a trend in the EEG and in the I 7-OHCS data. The probability of getting data having the same number of runs of signs of first differences from an unordered series is 0.07 and o. I 7 for the EEG and the I 7-OHCS, respectively. Correlation coefficients have been estimated for the EEG alpha frequency, 17-KS and 17-OHCS and are presented in Table I along with confidence limits based on the assumption that the data come from a normal population.
The confidence levels expressed for correlation coefficients are based on the following criteria: If the correlation coefficient is positive, then the significance level is given as the probability of drawing a sample correlation coefficient as large or larger than the one actually obtained if the populations were uncorrelated. For negative coefficients the significance level is the probability of getting a sample correlation coefficient which is less than or equal to the value actually obtained if the data were from an uncorrelated population. These confidence limits are quite conservative and express with probability 0.99 the range of true population correlation coefficients that could result in the actual sample value. Thus most of the values could have come from an uncorrelated population.
On the other hand, one can have considerable confidence that the true value of the correlation coefficient lies within these bands. For example, the probability that a value as high or higher than -0.62 would come frorn an uncorrelated population is less than 0.002. From the first column of Table  I , it is seen that the EEG is not highly correlated with itself from one day to the next. The I 7-KS level is more correlated with itself from day to day. The coefficient 0.48 is significant at better than the 0.02 level. The 17-OHCS levels vary even more slowly from day to day although the variations are large. The coefficient 0.63 is significant at better than the 0.002 level. The 17-KS is not highly correlated with the 17-OHCS (a maximum of 0.48 which has a significance level of better than 0.02) although there is a suggestion that changes in 17-KS follow changes in the 17-OHCS in the same direction but 2 days later. The EEG alpha frequency is significantly correlated with I 7-OHCS (-0.62 with confidence level better than 0.002).
The EEG alpha frequency is significantly correlated with the I 7-KS collec ted 3 days after the recording session.
DISCUSSION
The finding of a correlation between the EEG and adrenal activity had been anticipated by earlier workers but an objective demonstration had to await development of sensitive computer techniques.
The pararneter used in this study is only one of many electrical rhythms within the brain and as prograrns are developed for measuring some of the other properties of neuroelectrical and neurochemical activity progress may be anticipated in this field.
In the clinical studies of Engel (7) and of Thorn (26), the implicit assumption was made that adrenal hormones alter the metabolism in the central nervous system and therefore the adrenal changes lead or cause changes in B. J. MURAWSKI AND S. K. BURNS (20) with the maximal adrenal activity occurring shortly before wakening and in the early morning hours. The triggering mechanism is unknown at this time but the establishment of the rhythm is related to the waking-sleep cycle; alterations are relatively easily produced by changing the day-night cycle (19, 24) . By timing the urine collections to end at 8 : oo AM there is an inevitable blending of the steroid output of 2 days, a fact which is demonstrated by the high autocorrelation coefficients in I 7-OHCS output (Table I ). The data are thus in part a function of timing of urine collection.
The indication is still strong, however, that those nervous system processes which alter alpha frequency also affect the pituitary adrenal system except with a lag in time. It should be noted that the direction of correlation is negative, i.e., the higher the alpha frequency the lower the steroid output the following day. Why there should be a lag of 3 days in IT-KS excretion is unclear except that the IT-KS do change slowly from day to day (Table  I ) and diurnal variation is minimal.
The rate of clearance of IT-KS may also be different from that of the I 7-OHCS.
This finding needs further research, particularly replication in other subjects and fractionation of the I T-KS. Finding a correlation coefficient as high as .62 between certain aspects of the electrical activity of the nervous system and the adrenal system is consistent with the following theoretical model: the endocrine system in some respects acts independently of nervous system regulation but at the same time works in conjunction with the central nervous system (23). In order definitely to establish the time relationships it will be necessary to repeat this study with other subjects, either determining daily
